The aim of the present study was to describe the phytophagous insect fauna of strawberries in Latvia. This study was carried out in [2000][2001][2002][2003][2004] Diptera (16), Lepidoptera (20), Thysanoptera (21), Hemiptera (39), and Coleoptera (37). Of the recorded insects, 48 species have a status of general strawberry pests.
INTRODUCTION
Strawberries are one of the commercially important crop plants in Latvia. Harmful phytophagous insect species on strawberry have been studied during the period between 1928 and 1989. Thirty-four phytophagous insect species were recorded on strawberry during previous studies in Latvia. Previous studies showed that the order Coleoptera was represented by 15 species, other orders were represented by a smaller number of species Hemiptera (7), Hymenoptera (7), Lepidoptera (4) and Orthoptera (1) (Ozols, 1929; Öèíîâñêèé, 1953; Øóëüö, 1958; Äàíêà, 1959; Èakstiòa, 1962; Ozols, 1963; Âåëöå, 1968; Ïóòåëå, 1970; Pûtele, 1971; Dûks, 1976; Êèëåâèöà è äð., 1978; Ðóïàéñ, 1989 Ðóïàéñ, ). In 1999 Ðóïàéñ, -2004 , the insect fauna of strawberry agrocenoses in Latvian commercial strawberry farms was surveyed by the authors, and this information is partially reported in previous articles (Petrova et al., 2000 (Petrova et al., , 2005 (Petrova et al., , 2006 (Petrova et al., , 2010 Karpa et al., 2007) .
The aim of our investigation was to obtain information on the fauna of phytophagous insects, with an emphasis on strawberry pest species.
MATERIALS AND METHODS
The study was generally conducted during the vegetation seasons [2000] [2001] [2002] [2003] [2004] , mainly in the Pûre Horticultural Research Centre. The area of strawberry plantings in Pûre, Tukums District, was six hectares. Strawberry fields in other districts were also examined: Dobele (two hectares), Limbaþi (two hectares) and Rîga (one hectare). Approximately 30 different strawberry (Fragaria × ananassa) cultivars were planted in rows with 30-cm distance between plants and 100-cm distance between rows. In the period from June 1 to September 30 in 2000-2004, random sweep netting (monthly) and leaf sampling (twice a month) were performed for general collection of homopterans, thysanopterans, lepidopterans and hemipterans. A leaf sample consisted of one mature, opened and one young, unopened leaf per plant from 100 randomly selected strawberry plants. Insects (generally coleopterans and bugs) were collected from strawberry plants by pitfall trapping (twice a month) from April 9 to November 8 in 2001 -2002 and from May 25 to October 30 in 2003 -2004 . Glass cups (500 cm 3 ) with diameter of 70 mm were used for this purpose. For preservation 6% acetic acid with a detergent added was used. Small insects were fixed in 75% ethanol and placed onto glass slides in Berlese medium (Dunger et al., 1997 
RESULTS
Altogether 137 phytophagous insect species were found on cultivated strawberry plants, belonging to seven orders and 41 families, including 37 beetles, 21 thrips, 20 butterflies, PROCEEDINGS OF THE LATVIAN ACADEMY OF SCIENCES. Section B, Vol. 67 (2013 ), No. 2 (683), pp. 124-129. DOI: 10.2478 /prolas-2013 16 flies, 15 bugs, 15 cicadas, six aphids, three hymenopterans, two planthoppers, one whitefly and one grasshopper. The list of species found on strawberry in this study is given in Table 1 . Of all recorded insects, 44 species are known strawberry pests and four have a status of potential strawberry pests (Alford, 2007 (Varzinska, 1977) . Three species (L. rugulipennis, L. pratensis and Halticus apterus) are known as potential strawberry pests.
The suborder Cicadomorpha was represented by 15 phytophagous species belonging to two families -Aphorphoridae and Cicadellidae. The family Aphorophoridae was represented by the strawberry pest Phylaenus spumarius, which was found on strawberry as a dominant species in June and July and constituted 15.4% and 19.8%, respectively, of all cicadas collected during these months.
Polyphagous P. spumarius was observed to be a common species on strawberry in Latvia also in earlier studies (Èakstiòa, 1962; Ozols, 1963; Velce, 1968; Âåëöå è Äàíêà, 1970; Dûks, 1976) (Table 2 ).
The Cicadellidae family was represented by 14 species. Aphrodes bicinctus was found as a dominant species on strawberry in 1960s (Velce, 1968) . It is known as a strawberry pest and as a vector of strawberry phytoplasma disease ("Green petal"), and also is registered as a vector of clover and strawberry virus in Latvia (Velce, 1968; Converse, 1987) . In our study, the polyphagous cicada, Macrosteles laevis, was the most abundant cicada species on strawberry. It is also known as a strawberry pest and as a vector of the Aster virus (Êðûaeàíîâñêèé è Äàíöèã, 1972 Latvia, but only some specimens were found on strawberry in July.
The suborder Sternorrhyncha was represented by seven species from two families (Aleyrodidae, Aphididae): one whitefly and six aphids. The whitefly species, Aleyrodes lonicerae, is not an important pest of commercial strawberries, but it may cause damage in extensive strawberry fields. The family Aphididae is represented by six species. Four of the reported six aphid species (Aulacorthum solani, Acyrthosiphon malvae, Amphorophora rubi, and Macrosiphum rosae) are included by Rondon & Cantiffe (2004) in the Fragaria aphid complex, and are considered to be serious strawberry pests, especially as vectors for viruses (Converse, 1987) . The aphids Aphis forbesi and A. malvae are rare species for Latvia (Ðóïàéñ, 1989) . On strawberries infected by aphid species M. rosae and A. rubi, M. Kilevica et al. (Êèëåâèöà è äð., 1978) found the following virus diseases: arabis mosaic, SMV and SMYEV. The species A. rubi, A. pisum, A. solani and M. Rosae are widespread in Latvia, and frequently occur in Latvian agrocenoses (Ðóïàéñ, 1989; Turka, 2000) . Rupais and Kalniòa (1979) recorded A. rubi also on strawberry Fragaria vesca L. Aphids usually formed small colonies on strawberry in the observed fields. The population density of aphids usually peaks during late June and July, especially when spring temperatures are moderate and humidity is high. Usually, aphids rarely reach damaging levels in strawberry production fields.
The order Coleoptera was represented by 37 phytophagous species from 14 families (Petrova et al., 2005 (Petrova et al., , 2006 . Seventeen species of all recorded beetles are from the list of known strawberry pests (Cross and Easterbrook, 1998; Ùabanowska and Bielenin, 2002 Order Orthoptera
Gryllotalpidae Gryllotalpa gryllotalpa L. Ozols, 1963; Dûks, 1976 - Order Hemiptera
Suborder Heteroptera
Miridae Lygus pabulinus (L.) Èakstiòa, 1962; Ozols, 1963 x Suborder Cicadomorpha
Aphrophoridae Philaenus spumarius (L.) Èakstiòa, 1962; Ozols, 1963; Velce, 1968; Dûks, 1976; Âåëöå è Äàíêà, 1970 x Cicadelidae Aphordes bicinctus (Schr.) Velce, 1968; Äàíêà, 1959x Suborder Sternorrhyncha 
Ïóòåëå, 1970 x
Galerucella tenella (L.) Ozols, 1929; Èakstiòa, 1962; Dûks, 1976 x Curculionidae Anthonomus rubi (Hbst.) Èakstiòa, 1962; Ozols, 1963; Dûks, 1976 (Ozols, 1963) .
The order Hymenoptera was represented by the family Tenthredinidae with three species: Allantus calceatus, A. cinctus, and Cladius pectinicornis, all known as strawberry pests.
Fauna of order Diptera was represented by 16 phytophagous species from six families (Karpa et al., 2007) . Almost all of the phytophagous Diptera found on strawberry are widely found in Latvia, and only Geomyza apicalis and Sphenella marginata were rare species in the ecosystems of Latvia. Several species were found to be associated with specific food plants like weeds (Compositae, Cruciferae, Gramineae) in strawberry plantations, wild grasses and herbaceous flower plants from surrounding vegetation. Among all recorded Diptera species, only Tipula paludosa is known as a strawberry pest (Alford, 2007 In recent studies, we did not find 13 phytophagous species mentioned in studies performed before 1989 (Table 2) . During this study many insect species were added to the list of strawberry pests in comparison with the number of strawberry pests mentioned in previous studies (Ozols, 1963; Petrova et al., 2000) . Information about some pest species importance in agricultural conditions is insufficient, especially in regard to changes in climatic conditions in Europe, future studies are needed.
